DESCRIPTION 

WINDING METHOD FOR STATOR OF MOTOR 

5 Technical Field 

The present invention relates to a stator of a motor and 
a winding method thereof for directly performing concentrated 
winding on magnetic poles disposed radially in integrally 
laminated stator cores. 

10 

Background Art 

Motors account for a major proportion of total power 
consumption. Since the preservation of global environment 
is demanded, higher efficiency and labor savings are 

15 inevitable problems to be pursued. 

As a solution for higher efficiency of motors, the 
improvement of coil space factors of stator windings has been 
constantly pursued as the most significant object in the 
development of winding methods. 

20 Referring to FIG. 5, a conventional winding method will 

be described below . 

A nozzle winding method of in-slot nozzle oscillation 
winding is in the mainstream of conventional winding methods. 
In this method, when concentrated windings are provided 

25 directly on magnetic poles 12 which are disposed radially in 
a stator core 10 in an integrated manner , a nozzle 41 is inserted, 
from the inside of the stator core 10, into a slot 15 formed 
by the adjacent magnetic poles 12 and magnet ic pole protrusions 
13, and winding is performed while the nozzle 41 is rotated 

30 around the magnetic pole 12. 

Although the nozzle winding method achieves high-speed 
winding with ease, winding cannot be performed in a nozzle 
passage area 16 in the slot 15 and thus the coil space factor 
of winding cannot be improved more than a certain degree. 
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As a conventional method of winding in the nozzle passage 
area 16, a method of combining insertion winding and nozzle 
winding is known in which winding is not performed directly 
(e.g., Japanese Patent La id-Open No. 2002-142416) . With this 
5 method, two coils are formed and combined by using the two 
methods, thereby achieving windings utilizing all effective 
slot areas. 

Further, a winding method not causing a nozzle to pass 
through a slot is also known (e.g. Japanese Patent Laid-Open 

10 No. 2000-270524 or Japanese Patent Laid-Open No . 2001-103716) . 
According to this method, winding can be performed without 
the necessity for the nozzle 41 to enter the slot 15 and thus 
winding can be performed in the nozzle passage area 16 during 
nozzle winding. Further, the size of the nozzle becomes less 

15 limited and it becomes possible to perform multiple winding 
for supplying a plurality of conductors at a time. 

Disclosure of the Invention 

Although winding methods for utilizing all the effective 
20 slot areas have been developed, various problems are left in 

the pursue of practical mass production methods and 

effectiveness of products. 

For example, in the method of Japanese Patent Laid-Open 

No. 2002-142416 where insertion winding is combined with 
25 nozzle winding, coils a re connected on a large number of points, 

and as the number of poles becomes larger, the number of coils 

is also increased. Hence, this method is not preferable in 

quality and the number of steps. Further, unlike nozzle 

winding, coils are not directly wound in insertion winding 
30 and thus additional coil fixing unit is necessary. Hence, 

this method is not preferable in quality and the number of 

steps . 

In the method of Japanese Patent Laid-Open No. 2000-270 524 
or Japanese Patent Laid-Open No. 2001-103716 where the nozzle 
35 is not caused to pass through the slot , since winding is carried 
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out while the nozzle hangs a coil over a hook, a winding number 
of turns is not increased and thus winding requires a longer 
time. The larger winding number, this problem becomes more 
serious. Further, it is considerably difficult to control 
5 thepositionofwindingthecoil. Particularly a lower portion 
of the coil to be wound has a longer distance from the hook 
and thus the position cannot be controlled. Even if the entire 
slot is used without the passage of the nozzle through the 
slot, it is difficult to increase a coil space factor higher 

10 than ordinary nozzle winding which causes the nozzle to pass 
through the slot. Moreover, the nozzle is disposed on the 
inner side and thus the coil directly passes through a slot 
open and is supplied in the slot. Hence, a problem arises 
in the securing of the quality of the coil against a coil flaw 

15 and so on. 

The present invention is devised to solve the 
above-described problems and has as its object the provision 
of a winding method for a stator of a motor that improves a 
coil space factor and achieve coils of high quality. 

20 In order to solve the above-described problems, a winding 

method for a stator of the present invention, for carrying 
out stator windings around magnetic poles disposed radially 
in a stator core, comprises: a first winding step of winding 
first coils around magnetic poles corresponding to phases 

25 until a nozzle interferes with a wound conductor, the coils 
being wound according to a nozzle winding method of rotating, 
relative to the magnetic pole, the nozzle inserted in a slot 
formed by the adjacent magnetic poles and magnetic pole 
protrusions of the stator core; a nozzle moving step of 

30 retracting the nozzle having been inserted in the slot from 
an area interfering with the first coils; and a second winding 
step of winding second coils in series on the first coils 
according to a hook winding method of moving a conductor 
supplied from the nozzle to a prescribed position by using 

35 hooks provided on the coil end of the stator core while rotating 
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the nozzle relative to the magnetic pole on a retracting 
position of the nozzle moving step. Therefore, winding can 
be carried out in the passage space of the nozzle, a space 
factor of coils is improved by sufficiently making the best 
5 use of the characteristics of the conventional nozzle winding 
method and the hook winding method, and winding is carried 
out while securing quality. Further, winding is performed 
with fewer connecting points of coils by continuously forming 
coils via crossovers. 

10 Further, a winding method for a stator of the present 

invention, for carrying out stator windings around magnetic 
poles disposed radially in a stator core, comprises: a first 
winding step of winding first coils around magnetic poles 
corresponding to phases until a nozzle interferes with a wound 

15 conductor, the coils being wound according to a nozzle winding 
method of rotating, relative to the magnetic pole, the nozzle 
inserted in a slot formed by the adjacent magnetic poles and 
magnetic pole protrusions of the stator core; a step of cutting 
the last winding end wire of the first coils while depositing 

20 the winding end wire on a predetermined position, and 

depositing the first winding start wire of the second coils 
on the predetermined position; and a second winding step of 
winding second coils in series on the first coils, which have 
been wound inthe firstwinding step, according to a hook winding 

25 method of moving a conductor supplied from the nozzle to a 
prescribed position by using hooks provided on the coil end 
of the stator core while rotating another nozzle relative to 
the magnetic pole on a position retracting from an interference 
area of the nozzle and the first coil. In addition to the 

30 first winding step which is the ordinary nozzle winding method, 
the second coils are wound in series on the first coils, which 
have been wound in the first winding step, according to the 
hook winding method while the nozzle is disposed in an area 
not interfering with the coil in the slot and the nozzle and 

35 the stator core are rotated relative to each other, thereby 



securing coils of high quality with a high space factor and 
a small number of winding steps. 

Additionally, the rotation of the nozzle relative to the 
magnetic pole in the first winding step is a rotation made 
5 by the nozzle. 

Moreover, the second coil wound in series with the first 
coil is wound around one of the magnetic poles in the second 
winding step by moving the conductor substantially in a radial 
direction along the center lines of the slots adjacent to each 

10 other on both sides of the magnetic pole by using two hooks 
provided on the coil end. 

Besides, the conductor supplied from the nozzle is moved 
to a prescribed position by the hooks provided on the coil 
end of the stator core, the conductor held by the hooks on 

15 the coil end of the winding side is released, and winding is 
carried out while a slack wire is eliminated by hooks holding 
the conductor on the other coil end. A slack wire inevitably 
appearing via the hooks on both of the coil ends is absorbed 
by the hooks holding the conductor on one of the coil ends 

20 when the conductor is wound on the other coil end. Thus, 
winding is carried out while tension is constantly applied 
without pulling back the conductor into the nozzle again and 
the coil of high quality can be wound with a high space factor 
and few coil damages. 

« 

25 Further, winding is sequentially carried out 

continuously via crossovers in the first winding step or the 
second winding step. Since winding is continuously carried 
out via the crossovers, it is possible to wind the coils 
utilizing all effective slot areas with a high space factor 

30 and manufacture a stator of a series star connection with few 
faulty connections in a small number of steps. 

Further, the first coils, the second coils, and the first 
and second coils in each phase are sequentially wound 
continuously via the crossovers. Since winding is carried 

35 out continuously via the crossovers, it is possible to wind 
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the coils utilizing all the effective slot areas with a high 
space factor and manufacture a stator of a series star 
connection with few faulty connections in a small number of 
steps . 

5 

Brief Description of the Drawings 

FIG. 1 is a sectional view showing a winding state of 

a motor stator of the present invention which has three phases, 

four poles, six slots, one magnetic pole, and two coils; 
10 FIG. 2 is a connection diagram showing a series star 

connection of the motor stator of the present invention which 

has three phases, four poles, six slots, one magnetic pole, 

and two coils; 

FIG. 3 is a partial plan view showing a first step (a), 
15 a second step (b) , a third step (c), and a fourth step (d) 

in a second winding step of the present invention; 

FIG . 4 is a connecting pattern diagram showing a connecting 

method having a connecting portion between the two coils of 

the present invention; and 
20 FIG.Sisaplanview showing conventional nozzle winding . 

Best Mode for Carrying Out the Invention 

Referring to FIGS. 1 to 4, embodiments of the present 
invention will be described below. 
25 (Embodiment 1) 

FIGS. 1 to 3 show (Embodiment 1) of the present invention. 
FIG. 1 is a sectional view showing a winding state of 
a stator of a motor according to the present invention. The 
stator has three phases, four poles, six slots, one magnetic 
30 pole, and two coils. 

A stator core 11 is constituted of magnetic poles 12 
provided with windings, magnetic pole protrusions 13 which 
are disposed on the tips of the magnetic poles 12 normally 
with large widths, and a substantially annular yoke 14 for 
35 connecting the base ends of the magnetic poles 12. 



A stator 10 formed by providing concentrated windings 
in the stator core 11 has first coils 201, 202, 221, 222, 241, 
and 242 which are directly wound around the magnetic poles 
12 via insulators 30 and second coils 261, 262, 281, 282, 291, 
5 and 292 which are wound on the first coils 201, 202, 221, 222, 
241, and 242. 

The first coils 201, 202, 221, 222, 241, and 242 are wound 
according to a conventional nozzle winding method in a first 
winding step, and the second coils 261, 262, 281, 282, 291, 

10 and 292 are wound according to a method different from the 
nozzle winding method in a second winding step, which is 
performed after the first winding step. 

Regarding a r.atio of the first coil and the second coil 
of all the coils wound around one of the magnetic poles 12, 

15 an amount of the first coil is determined while an upper limit 
is set at an amount of the first coil when a nozzle interferes 
with the first coil during winding according to the nozzle 
winding method. Thus, winding is carried out while making 
the best possible use of the characteristic of the conventional 

2 0 nozzle winding method achieving high winding speed. Further, 
by carrying out in-slot nozzle oscillation winding, windings 
with a high coil space factor can be obtained while making 
the best possible use of windings achieving high 
controllability on the positions of coils. 

25 FIG. 2 shows that the first and second coils are wound 

around one of the magnetic poles 12 and are star connected 
in series in the three-phase, four-pole, and six-slot 
configuration of FIG. 1. 

In the first winding step of winding the first coils 201, 

30 202, 221, 222, 241, and 242, winding is carried out 

simultaneously on the phases by using three nozzles according 
to the conventional nozzle winding method. 

To be specific , among the coils 2 sub j ected to concentrated 
winding around the plurality of magnetic poles 12 provided 

35 in the stator core 11, firstly the first coils 201, 221, and 
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241 are densely wound around the magnetic poles 12 by the three 
nozzles while the nozzles are simultaneously rotated relative 
to the magnetic poles 12 in the slots. Thereafter, the coils 
are continuously connected via crossovers 24 and the nozzle 
5 winding method is similarly carried out simultaneously on the 
first coils 202, 222, and 242 by the three nozzles. 

Besides, the method of rotating nozzles relative to the 
magnetic poles 12 includes a method of rotating the nozzles 
around the magnetic poles 12 and a method of rotating the stator 
10 core while synchronizing the stator core with the vertical 
movement of nozzles. A comparison between the methods 
indicates that the former achieves winding with higher winding 
speed. 

Subsequently, while conductors are connected, the 

15 positions of the nozzles are moved again to the magnetic poles 
12 where the first coils 201 , 221, and 24 1 are wound, thenozzles 
are positioned in areas not interfering with the coils in the 
slots, and then the second winding step is performed. 

The second winding step is performed in steps shown in 

20 FIGS. 3 (a) to 3 (d) . 

In FIG. 3(a), the nozzle 41 in the second winding step 
is positioned in an area not interfering with the coils to 
be wound. To be specific, FIG. 3(a) shows that the nozzle 
4 1 is positioned in a slot open 1 8 between the adjacent magnetic 

25 protrusions 13. To supply a conductor to the magnetic pole 
12 on this position, the nozzle 41 moves in the axial direction 
of the stator core 11 in the slot open 18 of the stator core 
11 and moves in a horizontal direction on a coil end at some 
midpoint of winding, and the nozzle 41 performs limited 

30 rotation around the magnetic pole 12 to be subjectedto winding . 

As shown in FIG. 3(b), in the second winding step, hooks 
421 and 422 having hook end portions freely opened and closed 
are provided above a coil end of the magnetic poles at some 
midpoint of winding. A conductor 20 supplied from the nozzle 
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41 is received by the hooks 421 and 422 while the nozzle 41 
moves over the coil end according to the rotation. 

Subsequently the nozzle 41 moves in the axial direction 
in the slot open 18 not interfering with the wound coil. When 
5 the nozzle 41 moves in the axial direction in the slot open 
18, as shown in FIG. 3(c), the hooks 421 and 422 move toward 
the outer periphery of the stator core 11 from virtual line 
positions to solid line positions so that the conductor 20 
reaches a prescribed coil winding position. Regarding the 

10 positions and moving directions of the hooks 421 and 422, the 
movement is made along the center lines of the slots on both 
sides of the magnetic pole 12, and the conductor 20 to be 
additionally wound is moved to the prescribed position in a 
positive manner. At this point of time, the hooks 421 and 

15 422 open its hook end portions so that the coil is released 
from the hook end portions and is wound on the prescribed 
position . 

The hooks 421 and 422 move to the outside substantially 
in a radial direction along the center lines of the slots on 

20 both sides of the magnetic pole 12, so that the hooks 421 and 
422 move along winding spaces remaining in the slots. With 
this method, the conductor can be more precisely moved to the 
prescribed position as compared with a method of hanging a 
hook on a position serving as the center of the coil end of 

25 aconductortobe wound and moving the hook to a winding position . 
This is because the space remains in the slot until the end 
of winding and a movement in this direction prevents wound 
coils from interfering with winding. 

The nozzle 41 indicated by a solid line of FIG. 3 (c) moves 

30 downward, in the slot open 18, through the slot to the coil 
end shown in FIG. 3 (d) . As shown in FIG. 3 (d) , hooks 423 and 
424 similar to the hooks 421 and 422 are positioned on the 
coil end side. The hooks 423 and 424 receive the conductor 
20 from the nozzle 41 moving over the coil end. 
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Then, the nozzle 41 moves up to the position of FIG. 3 (a) 
in the axial direction in the slot open 18. When the nozzle 
41 moves in the axial direction in the slot open 18, the hooks 

423 and 424 move to the outer periphery of the stator core 
5 11 and the conductor 20 reaches the prescribed coil winding 

position. At this point, regarding the positions and the 
moving directions of the hooks 423 and 424 , the hooks 423 and 

424 are moved substantially in a radial direction along the 
center lines of the slots on both sides of the magnetic pole 

10 12, and a coil to be additionally wound is readily moved by 
the hooks 423 and 424 to a prescribed position. At this point 
of time, the hooks 423 and 424 open its hook end portions so 
that the coil is released from the hook end portions and is 
wound on the prescribed position. 

15 As described above, the moving directions of the hooks 

423 and 424 are the same as those of the hooks 421 and 422 
and the hooks 423 and 424 are moved in a direction along a 
winding space remaining in the slot. Thus, the conductor can 
be more precisely moved to the prescribed position as compared 

20 ^with the method of hanging a hook on a position serving as 
the center of the coil end of the conductor 20 to be wound 
and moving the hook to a winding position. 

Thereafter, the operations of FIGS. 3(a) to 3(d) are 
repeated to carry out winding. The positional relationships 

25 between the hooks 421 and 422 and the hooks 423 and 424 greatly 
affect a space factor of wound coils. Thus, the operations 
of holding, moving, and opening of coils are synchronized with 
one another and winding is carried out so as to be controlled 
at the most proper position of the coil end. 

30 Regarding the controllability of a coil winding position 

in the second winding step, instead of a lower layer of a coil 
that is a drawback of the conventional hook winding method 
disclosed in Japanese Patent Laid-Open No. 2000-270524, an 
upper layer of the coil that is close to the hooks 421, 422, 

35 423, and 424 is subjected to winding according to the hook 
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winding method. Thus, it is possible to obtain excellent 
controllability for a coil winding position and achieve a 
winding with a high space factor of coils. 

As described above, in the first winding step, the first 
5 coils 201, 202, 221, 222, 241, and 242 are wound according 
to the nozzle oscillation winding method which achieves a 
larger winding number of turns and high controllability of 
a coil winding position. In the second winding step, the 
second coils 261, 262, 281, 282, 291, and 292 are wound on 

10 the first coils 201, 202, 221, 222, 241, and 242 according 
to the hook winding method which enables winding in the nozzle 
passage area of the first winding step. Hence, it is possible 
to carry out winding effectively using all the slot areas with 
a high space factor of coils. 

15 Further, in the second winding step of hanging the coils 

on the hooks 421, 422, 423, and 424 and distributing the coils 
into the slots, the coils are wound around the plurality of 
magnetic poles 12 as follows: the coils 202, 222, 242 are 
simultaneously wound around the magnetic poles by the three 

20 nozzles and are continuously connected via the crossovers 24, 
and then the second coils 262, 282, and 292 are wound around 
the magnetic poles in a similar manner. 

After the winding steps, winding start wires 211, 213, 
and 215 of the first coils are connected as power supply lines 

25 of the phases and winding end wires 212, 214, and 216 are 
connected as neutral points, so that a motor stator of series 
star connection is completed with three phases, four poles, 
and six slots. 

Additionally, in the above-described embodiment, the 

30 nozzle 41 passes through the slot open 18. As long as the 
nozzle 41 does not interfere with the coil, the nozzle 41 may 
pass though a position other than the slot open 18 and the 
nozzle 41 may be disposed in a space 17 inside the stator core 
11 and make limited rotation about the magnetic pole 12 to 

35 be subj ected to winding . However, in this case, when the coils 
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are hung on the hooks 421, 422, 423, and 424 and are distributed 
into the slots, the conductor 20 may be in contact with the 
magnetic pole protrusions 13, which constitute the slot open 
18, and damage the coils. When the nozzle 41 is positioned 
5 in the slot open 18 and is rotated, the conductor is not damaged 
because the coil is directly supplied from the nozzle 41 into 
the slot, thereby readily obtain coils of excellent quality. 

In the above embodiment, the nozzle 41 is rotated about 
the magnetic pole 12 of the stator core 11 in the second step. 

10 The second coils may be wound in series according to the hook 
winding method while the nozzle and the stator core are moved 
relative to each other. To be specific, the same operations 
as the first winding step are performed. Instead of the step 
of moving the nozzle 41 over the coil end, the stator core 

15 11 may be rotated and moved while the nozzle 41 may be only 
moved vertically along the axial direction of the stator core 
11 . 

(Embodiment 2) 

FIG. 4 shows (Embodiment 2). 

20 In (Embodiment 1), the first coil of the first winding 

step and the second coil of the second winding step are wound 
as continuous conductors without being cut at some mid point . 
Separate steps may be provided so that terminal treatment of 
cutting coils and temporarily depositing the coils is carried 

25 out after the first coils are wound. After the second coils 
are wound in the subsequent step, the first coils and the second 
coils may be electrically connected with each other. 

In this case, the last winding end wire of the first coils 
is cut while being deposited on a predetermined position and 

30 the first winding start wire of the second coils is deposited 
on the predetermined position. Then, on a retracting position 
from an interference area of the nozzle and the first coil, 
the second coil is wound while another nozzle is rotated 
relative to the magnetic pole. 
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Referring to FIG. 4, a connecting pattern having a 
connecting portion between two coils will be described as a 
specific method. FIG. 4 only shows coils of one phase. 

After the winding of the first winding step, the last 
5 winding endwire 217 of wound coils is cut while being deposited 
on a terminal strip 31 provided on an insulator 30 or the like 
which is attached to the stator core 11. 

Subsequently, the second winding step is performed on 
the stator, in which the first coils have been wound, after 
10 the nozzle is moved to the retracting position from the 

interference area of the nozzle and the first coil. In this 
step, winding is started after a first winding start wire 218 
of the second coils, which is wound by a nozzle different from 
the nozzle of the first winding step, is deposited on the 
15 terminal strip 31. The conductors deposited to the terminal 
strip 31 are connected via terminals and so on, so that the 
coils arc connected in series. 

According to the above winding method, since the different 
nozzles are used to carry out winding in the winding steps, 
20 thefirstwindingstepandthe second winding step can be readily 
divided on a production line and a resistance can be freely 
adjusted while selecting an optimum wire diameter for each 
of the winding steps. 

Therefore, in this case, it is possible to form the most 
25 proper winding line without interfering with the high-speed 
winding of nozzle winding. For example, when one magnetic 
pole requires a larger coil winding number in the design of 
the motor, the conductors of the second winding step are made 
smaller in wire diameter than the conductors of the first 
30 winding step, thereby increasing the winding number. 
(Embodiment 3) 

The problem of hook winding is controllability of a 
position of winding a coil. A major factor is sag appearing 
on a coil until the coil released from a hook is wound. Such 
35 sag inevitably occurs because the coil is not directly wound 
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around a magnetic pole of a stator but the coil is temporarily 
deposited on the hook before being released and wound. As 
the hook is closer to a winding target , the influence decreases. 
However, the stator has a constituent element such as an 
5 insulator in reality and thus the operating range of the hook 
around the target is considerably limited. 

A method of pulling back a conductor inserted in a nozzle 
41 is available to absorb the sag of the coil. However, the 
coil is liable to damage because the conductor rubs against 

10 the internal passage of the nozzle 41 when the conductor 
inserted in the nozzle 41 is drawn back, resulting in a serious 
problem in the quality of the coil. Hence, it is desirable 
to control the coil supplied from the nozzle without pulling 
back the coil to the nozzle. 

15 In FIG. 3(d) of (Embodiment 1), after the hooks 423 and 

424 having moved onto the coil end receive the conductor 20, 
when the nozzle 41 moves in the axial direction ot the stator 
core 11, the hooks 423 and 424 move to the outer periphery 
of the stator core 11 in a radial direction and reach the 

20 prescribed coil winding position. At this point of time, the 
hooks 421 and 422 of FIG. 3(c) open its hook end portions so 
as to release the conductor and the conductor is wound on the 
prescribed position . 

However, there is some distance between the point of 

25 opening the hook end portions of the hooks 421 and 422 the 
point of winding the coil. The released coil acts as a slack 
wire and is left with no tension applied thereon until the 
nozzle 41 moves and winds the coil. 

Thus, when the hook end portions of the hooks 421 and 

30 422 are opened, the hooks 423 and 424 are moved in a direction 
of separating from the coil end along the axial direction, 
so that an amount of the conductor acting as a slack wire is 
absorbed immediately, tension is quickly applied to the 
released coil, and the coil is wound. 
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In this way, the hooks 421 and 422 and the hooks 423 and 
424 on the coil ends repeat these operations. Thus, it is 
possible to perform the hook winding method with higher 
controllability of the coil winding position and carry out 
5 winding with a higher space factor of coils while effectively 
using all the slot areas. 

Further, in the above-described embodiments, the first 
coils 201, 202, 221, 222, 241, and 242 are all wound around 
the magnetic poles 12 and then the second coils 261, 262, 281, 

10 282, 291, and 292 are wound on the first coils. The following 
manufacturing method is also applicable: the first coils 201, 
202, 221, 222, 241, and 242 are wound at a time by the nozzles 
41 as many as the magnetic cores 12 of the stator core 11 
according to the nozzle winding method, and the second coils 

15 261, 262, 281, 282, 291, and 292 are wound on the first coils 
by the nozzles 41 as many as the magnetic poles 12 of the stator 
core 11 according to the hock winding method. 

As described above, according to the present invention, 
in addition to areas where winding can be performed according 

20 to the nozzle winding method, coil winding is additionally 
carried out according to the hook winding method. Hence, it 
is possible to make the best possible use of the advantages 
of the winding methods, carry out winding with a high space 
factor in an area having various problems which are hard to 

25 solve by a conventional single method, . and readily achieve 
a high-efficient motor which is not obtained by conventional 
methods . 

Further, originally two or more coils wound around a 
magnetic pole are not regarded as divisions constituting one 
30 coil but as different coils. The coils are separately formed 
as coil groups connected by the respective winding methods, 
and then the coil groups are connected to each other. Thus, 
it is possible to directly wind the coils with a high space 
factor in the same series star connection as the conventional 
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coil structure and achieve a stator having no faulty connection 
with a simple manufacturing method. 

Moreover, according to the winding method for the stator 
of the motor in the present invention , it is possible to directly 
5 wind coils with a high space factor while utilizing all the 
slot effective areas in a small number of winding steps without 
the necessity for the passage through a slot open, thereby 
achieving a method of manufacturing a high-efficiency motor 
at low cost with few faulty connections and excellent quality 

10 of coils- 
Further, according to the manufacturing method of the 
present invention, in a space having remained in the slot after 
the conventional nozzle winding, the position of winding the 
coil can be controlled without causing sag on the coil and 

15 winding is performed with a high space factor, thereby 
manufacturing a high-efficiency motor. 

Besides,- according to the manufacturing method of the 
present invention, the second coils are wound around the 
magnetic poles via the two hooks provided on the coil end and 

20 the conductors are moved substantially in a radial direction 
along thecenterlines of the slots on both sides of the magnetic 
pole. Hence, it is possible to move the conductor to a 
prescribed position more accurately and wind the conductor 
on a more precise position as compared with a method of hanging 

25 a hook on a position acting as the center of the coil end of 
a wound conductor and moving the hook to a winding position. 



